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@ A system for issuing and accounting prepaid 
cards has a central unit (2) having accessible data 
base (1) stored personal account data, a group of 
card-issuing units (3) for issuing prepaid cards (4) 
with values with which goods and services can be 
purchased up to maximum sums based on personal 
account data, and a group of accounting units (6) for 
inputting the maximum allowable sum of the prepaid 
card (4) and the sum of goods and services really 
purchased, for renewing the maximum allowable 
sums based upon the differences between the sums 
of purchasing and the tnaximum sum, and for print- 
ing the renewed maximum allowable sums on the 
prepaid cards (4). Thereby, the system can Issue the 
prepaid cards (4) and account without the need of 
transferring the cash. Furthermore, the system can 



indicate the data of lately renewed balance visually 
and in time series, and enables the customer to 
make sure the details. 
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A SYSTEM FOR ISSUING AND ACCOUNTING PREPAID CARD 



BACKGROUND OF THE INVENTION 



1. Field of the invention 

The present invention relates to a so-cailed 
bank PCS system. More specifically, the invention 
relates to a system for Issuing and accounting 
prepaid cards that enables the purchasing of goods 
and services and approval thereof to be effected 
using the prepaid card as a medium without using 
cash. 



2. Description of ttie Prior Art 

Systems of transactions have heretofore been 
known using the prepaid card (e.g., telephone card) 
that has values and functions with which goods and 
services can be repetitively purched up to a pre- 
determined maximum sum. 

Conventional systems involved inconvenience 
in that when the prepaid card was to be purchased, 
it was a rule to pay cash that met the maximum 
sum thereof. 

Further, since the transactions were made us- 
ing the prepaid card of a magnetic recording type 
as the medium, the customer was not allowed to 
directly and visually confirm the recorded contents 
such as the balance or the details of payments 
unless a reproducing apparatus was used. 

Moreover, since the prepaid card was not pro- 
vided with an identification mark of a proprietor, it 
was not possible to effectively prevent abuse, em- 
bezzlement or iilicit use. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a system which makes It possible to effect busi- 
ness transactions using a prepaid card as a me- 
dium without at all using cash. 

Another object of the present invention is to 
provide a system which is capable of issuing a 
prepaid card without the need of receiving cash by 
utilizing the data base in which are accumulated 
personal account data of a bank. 

A further object of the present invention is to 
provide a system which makes it possible to effect 
business transactions using, as a medium, a ther- 
mal printing prepaid card that visually indicates the 
recorded contents. 

Still further object of the present invention is to 
provide a system which makes it possible to effect 



transactions using, as a medium, a prepaid card 
which displays a personal identification. 

In order to achieve the above-described ob- 
jects, the present invention deals with the system 

5 for issuing and accounting prepaid cards having a 
central unit that has accessible data base in which 
personal account data are accumulated, a group of 
card-issuing units that include terminals connected 
to the data base through communication circuits 

10 and that issue prepaid cards with values with which 
goods and services can be purchased up to maxi- 
mum sums based on personal account data to 
which access is made via the terminals, and a 
group of accounting units which receive the data of 

76 sums of goods and services really purchased as 
well as the data of the prepaid cards, which renew 
maximum sums based upon the differences be- 
tween the sums of purchasing and the maximum 
sums, and which indicate the renewed maximum 

20 sums on the prepaid cards. 

According to the present invention, preferably, 
each card-issuing unit is so constituted as to issue 
thermal printing prepaid cards on which necessary 
recorded data are printed and visually displayed. 

25 According to the present invention, more pref- 

erably, each card-issuing unit is so constituted as 
to display a personal identification consisting of a 
photograph of face on the prepaid card. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1(A) Is a block diagram illustrating the 
whole constitution of a system for issuing and 

36 accouniing prepaid cards according to the 
present invention; 

Fig, 1 (B) is a block diagram showing the system 
according to another embodiment of the present 
invention; 

40 Fig. 2(A) is a plan view of a prepaid card that is 
issued; 

Rg.2(B) is a plan view of the prepaid card that is 
accounted; 

Fig. 3 is a perspective view showing the appear- 
45 ance of a card-issuing unit of Fig. 1 (A); 

Fig. 4(A) is a section view of a card-issuing 
machine incorporated in the card-issuing unit of 
Fig. 3; 

Fig. 4(B) is a block diagram illustrating the cir- 
50 cuitry of the card-issuing unit; 

Fig. 5(A) is a flow chart for explaining the opera- 
tion of the card-issuing unit; 
Fig. 5(B) is a flow chart Illustrating the card re- 
issue processing by the card-issuing unit; 
Rg. 6 is a section view of the accounting unit 
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shown in Fig. 1(A); 

Fig. 7(A) is a section view of an accounting 
machine incorporated in the accounting unit of 
Fig. 6: 

Fig. 7(B) is a block diagram showing the cir- 
cuitry of the accounting unit of Fig. 7(B); and 
Fig. 8 is a flow chart for explaining the operation 
of the accounting unit. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, embodiments of the present inven- 
tion will be explained in conjunction with the draw- 
ings. For easy explanation, the whole constitution 
of a system of the novel Invention, constitution of a 
prepaid card, structure and operation of a card- 
issuing unit, will be described in the order men- 
tioned. 



1. Whole constitution of the system. 

As shown in Fig. 1(A), the system includes a 
central unit 2 having a data base 1 in which per- 
sonal bank account data are accumulated and to 
which access can be made at any time. Further, 
each of card-issuing units 3 is coupled to the data 
base 1 through communication circuits, i.e., on- 
line. 

Each card-issuing unit 3 functions as a data 
base terminal. Upon the input of personal iden- 
tification data, the card-issuing unit 3 makes access 
to the data base 1 of the central unit 2 and reads a 
personal account data corresponding to the per- 
sonal identification data out. When the data of a 
desired maximum allowable sum are input, a card- 
issuing machine 5 issues a prepaid card 4 on 
which the maximum allowable sum is printed under 
the condition that the sum is within the sum of 
deposit indicated by the personal account data. 

The card-issuing unit 3 prints on the prepaid 
card 4 an ID mark such as a photograph of face 
with which an individual person can be visually 
identified based upon the input personal identifica- 
tion data. 

An accounting unit 6 is installed in the places 
where goods or services are to be offered. The 
accounting unit 6 is input the data of sum of goods 
or services really purchased at that place and, 
further, receives the prepaid card 4. An accounting 
machine 7 stored in the accounting unit 6 optically 
reads the data of the present maximum sum from 
the prepaid card 4, calculates a difference from the 
input sum of purchasing to find a balance, renews 
the maximum sum, prints a new maximum sum on 
the prepaid card 4 and releases it. The accounting 
unit 6 is conriected to the central unit 2 on-line or 
off-line, and effects the settlement related to the 



amount sold. 

Fig. 1(B) is a block diagram illustrating a sys- 
tem for issuing and accounting prepaid cards ac- 
cording to another embodiment of the present in- 

5 vention. In this embodiment, the card-issuing unit 3 
and the accounting unit 6 are connected on-line or 
off-line, and the accounting unit 6 exchanges data 
with the central unit 2 via the card-issuing unit 3, 
and executes the settlement processing and the 

70 tike. In this case, the data flow in one way from the 
accounting unit 6 to the central unit 2 via the card- 
issuing unit 3. Unlike the case of Fig. 1(A), there- 
fore, there is no need of coupling the accounting 
unit 6 and the central unit 2 together on-line or off- 

15 line. 



2. Constitution of the prepaid card. 

20 Fig. 2(A) shows a prepaid card 4 produced by 
the card-issuing unit 3. On the front surface of the 
card 4 are printed and indicated the data of a 
maximum allowable sum 8, the data of the date of 
issuance 9, and an ID mark 10. 

25 The data of a photograph of face that constitute 

the ID mark 10 are sent from the data base 1 as 
part of personal account data. 

in addition to the case of being sent from the 
data base 1 , the data of a photograph of face may 

30 be printed and indicated on the prepaid card by 
providing the card-issuing unit 3 with a video cam- 
era and a video monitor, and taking the image of 
face of a person who purchases the prepaid card 
followed by the processing thereof. 

35 Further, data of the initial maximum sum 1 1 are 

printed as a binary decoded dot pattern so as to be 
optically read out correctly by the accounting ma- 
chine 7. Data of the initial maximum sum 12 are 
printed as ordinary Arabic numerals so as to be 

40 confirmed directly by a customer in the wake of the 
data of the initial maximum sum 1 1 . 

Fig. 2(B) shows the prepaid card 4 that is 
repetitively accounted by the accounting unit 6. 
The data of renewed maximum sum, i.e.. bal- 

45 ance data 13 that are renewed every time when the 
accounting is effected and being indicated as a 
binary decoded dot pattern, are printed on the 
surface of the prepaid card 4. There are further 
printed balance data 14 that are encoded and in- 

50 dicated in Arabic numerals. Thus, the same data 
are indicated by using both a dot pattern and 
Arabic numerals, so as to be recognized by both 
the machine and the customer. 

The prepaid card 4 can be printed data by the 

56 thermosensible printing method. That Is, the base 
sheet Is composed of, for example, a PET, a paper 
or a vinyl chloride sheet, and a thermosensible 
color developing agent is applied to one surface or 
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both surfaces of the base sheet. The surfaces are 
further coated with, for example, a silicon-type 
polymer compound. The size is the same as that of 
an ordinary cash card. 

Space of the card can be effectively utilized by 
printing the photograph of face on one surface of 
the prepaid card 4 and printing the codes of sum 
and indication of sum on the other surface. 

In this case, different kinds of the thermosen- 
sible materials should be used on the surfaces to 
fit the purpose such as using a thermosensible 
material of a high resolution on one surface for 
printing the photograph and using a thermosensible 
material having high durability on the other surface. 



3. Structure and operation of the card-issuing 
unit 

Fig. 3 shows an appearance of the card-issuing 
unit 3 which consists of the combination of a cash 
card processing portion and a card-issuing ma- 
chine. The cash card processing unit is connected 
on-line to the data base 1 in which personal ac- 
count data are accumulated, and processes the 
deposited cash card. The card-issuing unit 3 has a 
cash card inlet 15. a detailed list outlet 16, a 
prepaid card outlet 17, an input operation portion 
1 8, and a read port 1 9 for transferring the sum left 
in the old prepaid card onto a new prepaid card. 
The cash card is utilized for making access to the 
data base 1 and reading out the personal account 
data, and is Inserted in the cash card Inlet 15. The 
input operation portion 18 is manually operated to 
input the data of a predetermined maximum allowa- 
ble sum. The detailed list recording balance of 
deposit which the input maximum allowable sum is 
deducted from the sum of deposit indicated by the 
personal account data is released from the detailed 
list outlet 16. The prepaid card on which Is printed 
the input maximum allowable sum is released from 
the prepaid card outlet 17. When there is a small 
amount of balance on the old prepaid card, the old 
prepaid card is inserted in the read port 19 to read 
out the balance so that it is transferred to a new 
prepaid card that is to be issued. 

Rg. 4(A) is a sectional view of the card-Issuing 
machine 5 stored in the card-issuing unit 3 shown 
in Fig. 3. The card-issuing machine 5 has a card 
stocker 20 for stocking a maximum of 1000 pieces 
of prepaid cards which have not been printed. A 
carrier machine 21 is provided under the card 
stocker 20 and supplies the card one piece by one 
piece to a line reader/writer processing unit 22, The 
line reader/writer processing unit 22 contains a line 
thermal head for printing predetermined items on^a 
themnosensible prepaid card that is supplied by the 
carrier machine 21, and a line photosensor which 



confirms and detects any error in the items that are 
printed. A cutter 23 is arranged in front of the 
processing unit 22 to cut defective cards that bear 
erroneous printing or the like. The prepaid card 4 

6 on which the items are printed exactly is released 
from the prepaid card outlet 17 and is thus issued. 
The card-issuing machine 5 has a security board 
24 constructed in the form of a black box and a 
board 25 for application software for operating the 

70 card-issuing machine 5. 

Operation of the card-issuing unit 3 will now be 
described in conjunction with a block diagram 
shown in Fig. 4(B) and a flow chart shown in Fig. 5- 
(A). When the card- issuing unit 3 is started, the 

15 data in the card-issuing unit 3 are cleared, the cash 
card being processed therein is detected, and the 
prepaid card being processed therein is invalidat- 
ed. After the initialization, the cash card is inserted 
in the card-issuing unit 3, the insertion thereof is 

20 detected by cash card detecting unit 40, the in- 
formation of the cash card is read by cash card 
reading unit 41 , and a cash card processing unit 49 
accesses to the personal account data of the data 
base 1 stored in the central unit 2 via a commu- 

25 nication circuit 48 on-line (step 101). 

Then, the personal identification code, for ex- 
ample, a private identification number assigned to 
the customer is input by an input operating unit 42 
(step 102). 

30 The cash card processing unit 49 checks the 

personal identification code input by the customer 
with that based on the data base 1 on-line (step 
103). 

When the customer is confirmed as a result of 

35 collation in a step 104. the program proceeds to a 
step 1 05. When the customer is not confirmed, the 
personal identification code is input repetitively in a 
step 106. When erroriBOUs data are input repet- 
itively more than a predetermined number of times, 

40 the processing is interrupted for maintaining safety 
and is initialized. 

In a step 105, a predetermined maximum al- 
lowable sum. i.e.. the Issued sum on the prepaid 
card is input by the input operating unit 42. A step 

45 106 compares the balance of deposit, which is 
indicated by the accessed personal account data, 
with the issued sum that is input. When it is con- 
firmed in a step 107 that the issued sum that is 
input is not greater than the balance of deposit, the 

50 data stored in the data base 1 are renewed. Then, 
prepaid card carrying unit 55 and prepaid card 
printing unit 56 are controlled by prepaid card 
processing unit 50 and prepaid card issue control- 
ling unit 53, and a prepaid card on which the 

66 issued sum is printed is issued (step 109). 

In this case, the data of face taken by an 
image inputting unit 46 may be printed on the 
prepaid card. 
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Thereafter, the cash card is released to the 
outside by a cash card carrier controlling unit 51 
and a cash card carrying unit 54. 

When it is determined in a step 107 that the 
issued sum that is input exceeds the balance of 
deposit, the correction input operation is carried out 
in a step 108 to reduce the issued sum or the 
program is initialized. 

Fig. 5(B) is a flow chart of the card-Issuing unit 
for re-issuing the prepaid card. After the card- 
issuing unit is initialized, it is discriminated whether 
the deposited card in a step 1 51 is a cash card or 
a prepaid card based on the outputs of cash card 
detecting unit 40 and prepaid card detecting unit 
44. When it is the cash card, the program jumps to 
the step 101 (Fig. 5(A)) to effect ordinary data base 
access processing. 

When the deposited card is the prepaid card, 
the program proceeds to a step 152 where it is 
discriminated by prepaid card processing unit 50 
whether the deposited prepaid card needs be re- 
issued on the basis of the data which is read out 
by prepaid card reading unit 45. The re-issue con- 
ditions are that the space for printing the sum of 
the card has been filled already and that there is a 
balance. When these conditions are not satisfied, 
the deposited card is released by prepaid card 
carrying unit 55. 

When these conditions are satisfied, the depos- 
ited card is regarded to be an old card and is 
invalidated by prepaid card invalidating unit 57 In a 
step 153. The method of invalidation will be to cut 
the old card or to bring the balance of the old card 
into zero. In a next step 154, the balance of the old 
card is transferred by prepaid card printing unit 56 
onto a new card that is to be issued, and the new 
card is released by prepaid card carrying unit 55 
(slep 155). In this case, the oid card that is invali- 
dated may be released, too. 

When the old card that is invalidated is cut in 
the card-issuing unit, the old card is not released 
as a matter of course. 

In the block diagram of Rg. 4(B). the security 
circuit 43 works to encipher the data for preventing 
unauthorized transactions, image display unit 47 
works to confirm the image of face taken in by the 
image inputting unit 40, and display unit 52 works 
to help the operator promote and confirm the next 
operation. 



4, Structure and operation of the accounting 
unit. 

Fig. 6 shows the structure of the accounting 
unit in cross section. The accounting unit 6 con- 
tains an accounting machine 7 which reads the 
data recorded in a card inserted through the pre- 



paid card inlet 26, and writes the renewed data. 
The accounting unit 6 is further provided with a 
power source circuit 27 for supplying electric pow- 
er to the accounting machine 7. The accounting 

5 unit 6 is further provided with a first circuit 28 for 
driving the accounting machine 7, and a second 
circuit 29 for controlling the whole operation of the 
accounting unit 6. On the front part of the frame of 
the accounting unit 6 are arranged a liquid crystal 

10 display unit 30 for displaying predetermined data 
and instructions and a keyboard 31 for inputting 
prices of the goods really purchased and other 
data. It is also allowable to use in combination an 
ordinary cash register when the price data of pur- 

75 chased goods are to be input. On the back side of 
the liquid crystal display unit 30 and the keyboard 
31 is arranged a circuit 32 that controls the inputs 
and outputs for these parts. 

Fig. 7(A) shows in cross section the accounting 

20 machine 7 of Fig. 6. The accounting machine 7 has 
a plurality pairs of carrier rollers 33 for carrying, in 
the back and forth directions, the prepaid card 4 
that is deposited from an opening 34 in front. As 
the card 4 moves rearward ly from the opening 34, 

25 the deposited card 4 Is detected by a card detect 
sensor 35. In response to the detect signal, the 
accounting machine 7 performs the reading opera- 
tion, and a first read sensor 36 reads the data of 
the present maximum allowable sum. i.e.. reads the 

30 data of balance indicated on the card 4. The data 
of balance that are read are displayed on the 
display unit 30. As the card 4 is further sent 
backwardly. a thermal head 37 prints the data of 
renewed balance obtained by subtracting the data 

35 of price for purchasing a good (i.e., the data of sum 
paid) from the data of balance. Unless any error is 
detected by a second read sensor 38 in printing 
if)e data of rar^ewed balarjca; the card 4 is sent 
back toward the front and is released from the 

40 opening 34. The accounting machine 7 is con- 
stituted by a so-called serial printer having a read- 
ing function. 

' Rnally, operation of the accounting unit will be 
described in conjunction with a block diagram of 

45 the accounting unit of Fig. 7(B) and a flow chart of 
Fig. 8. After the accounting unit 6 is initialized, 
prepaid card detecting unit 70 discriminates in a 
step 201 whether the card is inserted or not. In a 
step 202. prepaid card processing unit 75 discrimi- 

50 nates whether the deposited card is a true one 
based on the data from prepaid card reading unit 
71 and forged cards are removed. In order to 
prevent forgery, the prepaid cards may, for exam- 
ple, be of the type that are read by near infrared 

55 rays. Then in a step 203, the data of present 
balance are read by prepaid card reading unit 71 
and are displayed on display unit 76. 

In a step 204. the input operating unit 72 is 
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operated to input the data of the sum of payment 
to the prepaid card processing unit 75. In a step 
205, prepaid card processing unit 75 compares the 
read out data of balance with the input data of paid 
sum. When the sum that is paid does not exceed 
the balance, a notice of payment for settlement is 
sent in a step 206 to the central unit 2 on-line via 
the communication circuit 74. Then, prepaid card 
carrier processing control unit 77 actuates prepaid 
card carrying unit 78 and prepaid card printing unit 
79 in a step 207 to record the data of a new 
balance on the card which is then released. 

When it is discriminated in the step 205 that 
the sum of payment is in excess of the balance, 
the program proceeds to a step 208 where it is 
selected whether the difference there between is 
paid in cash or using a new prepaid card. When 
paid in cash, the processing is executed by the 
cash register 80. 

Though not shown in the flow chart, when little 
blank is left on the card for recording data, an end 
mark is printed on the card by prepaid card print- 
ing unit 79 so as to urge to purchase a new card. 

The aforementioned system for issuing and 
accounting the prepaid cards uses the prepaid 
cards of the thermosenslble type to visibly indicate 
and print data such as balances and the like. 
According to the system of the present invention, 
however, any prepaid cards may be used recording 
media that basically enable the data to be written 
and read out. Depending upon the cases, therefore, 
there may be used the prepaid cards of the known 
magnetically recording type and the prepaid cards 
of the type based on both the magnetic recording 
and the thermosenslble recording. When the mag- 
netic recording system Is employed, the magnetic 
heads are incorporated in the card detecting unit 
40, 44 and 70 in the card-issuing machioB and in 
the accounting machine. 

According to the present invention as de- 
scribed in the foregoing, the system has great 
advantage which the prepaid card can be issued 
and accounted without the need of transferring the 
cash in comparison with the conventional coun- 
terparts. Furthermore, the prepaid card indicates 
the data of lately renewed balance visually and in 
time series so that the system enables the cus- 
tomer to make sure the details. 



Claims 

1. A system for issuing and accounting prepaid 
cards comprising: 

a central unit having accessible .data base in which 
personal account data are accumulated; 
card-issuing means having a terminal connected to 
said data base through a communication circuit 



and for issuing said prepaid card with values with 
which goods and services can be purchased up to 
maximum allowable sum based on said personal 
account data accessed via said terminal; and 

5 accounting means for renewing said maximum al- 
lowable sum based upon the differences between 
sums of goods and services really purchased and 
said maximum allowable sum of said prepaid card 
and for recording renewed maximum allowable 

70 sum in said prepaid card. 

2. .A system according to claim 1; wherein said 
prepaid card comprises a base sheet and a ther- 
mosenslble layer. 

3. A system according to claim 2; wherein said 
15 card-issuing means includes a thermal printing unit 

for recording data of an issue date and an initial 
maximum allowable sum in said prepaid card. 

4. A system according to claim 3; wherein said 
accounting means Includes an optica! sensor for 

20 reading said maximum allowable sum printed on 
said prepaid card and a thermal printing unit for 
recording said renewed maximum allowable sun in 
said prepaid card. 

5. A system according to claim 1; wherein said 
25 card-issuing means includes recording means for 

recording marks in, said prepaid card to identlfing a 
nominal person of said personal account data ac- 
cessed. 

6. A system according to claim 5; wherein said 
30 mark comprises an image of face of said nominal 

person. 

7. A system according to claim 1; wherein said 
card-issuing means includes cash card processing 
means for inputting data of deposited cash card, 

35 for accessing said personal account data based on 
said data of deposited cash card, for inputting a 
private identification number assigned to customer 
and for checking said privats identification number 
with said personal account data. 

40 8. A system according to claim 1; wherein said 
accounting means includes inputting means for in- 
putting purchase price. 

9. A system according to claim 1; wherein said 
accounting means connects to said central unit 
45 through a communication circuit, whereby said sys- 
tem effects a settlement related to said sums of 
goods and services purchased on-line. 
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